Background and objective: Mobile phones have become an essential part and parcel of modern life. Some of the studies have shown potentially adverse consequences of excessive mobile phone use. Aim of this study was to explore the pattern of mobile phone use among young adults and evaluate the mobile phone use pattern on the substance dependence criteria and assess the adverse consequences of mobile phone use.
INTRODUCTION
Over the last 15 years there has been tremendous growth in the use of mobile phones because of its usefulness in communication and interactions in the sphere of work and private life. Besides communication, mobile phones have been used for other purposes like of playing games, listening to music, etc. Studies have also shown that use of mobile phone for social networking and e-mail has helped to reduce loneliness 1 and in making friends. 2 Resultantly mobile phones have become part and parcel of life of the user. Further, mobile phones have been used for smoking cessation 3 and management of severe mental disorders. 4, 5 However, excessive use of mobile phone is also associated with negative health consequences. The various negative consequence of mobile phone use include exposure
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to electromagnetic fields, headaches, earache and warmth sensations, perceived concentration difficulties, fatigue, dizziness, facial dermatitis, 6 -10 development of brain tumors 11, 12 frustration 1, 7 and musculoskeletal symptoms due to intensive texting. 13 Also, electromagnetic radiations have been thought to affect the sleep electroencephalogram 14 and melatonin production. 15 Mobile phone use while driving has been associated with increased incidence of road traffic accidents. 16, 17 However, in recent times, some of the studies have focused on the psychosocial consequences of mobile phone use. A recent prospective study showed that at 1 year of follow-up, increased mobile phone use is associated with symptoms of depression in subjects of either gender and increased sleep disturbances in men. 18 Further, it is suggested that excessive mobile phone use have been associated with deterioration in the family life as one of the members attends phone calls ignoring those involved in the face to face conversation. 19 Another recent study from Japan, involving 94,777 adolescents showed that use of mobile phone for calling and for sending text messages after lights out was associated with sleep disturbances in the form of short sleep duration; subjective poor sleep quality, excessive daytime sleepiness and symptoms of insomnia. 20 Considering the excessive use of mobile phone, some authors have developed questionnaires for the assessment of problematic mobile use, psychological consequences of mobile phone use and mobile phone addiction. [21] [22] [23] [24] [25] [26] Studies which have evaluated mobile addiction, have shown that some of the participants meet the criteria of excessive use in terms of economic cost and amount of use, problems with parents due to excessive use, sociooccupational dysfunction, psychological withdrawal and tolerance. 27 Other studies suggest that majority of the mobile addicts are teenagers, who are shy and have low selfesteem. 28 Authors have also described disorders like textaphrenia (thinking that they have heard a message come in or felt the device vibrate when it actually has not), textiety (feeling anxious of not receiving any texts or not being able to send any), post-traumatic text disorder (physical and mental injuries related to texting) and binge texting (sending multiple texts to feel good about themselves and to attract responses).
India has the 2nd largest mobile phone customer base, after China and the customer base is expanding in India at a faster pace than that of China. However, no systemic data JAYPEE Ritu Nehra et al that have evaluated the abuse and dependence potential of mobile phone use are available from India.
Considering the increasing interest in behavioral addiction and lack of data from India, the present study attempted to explore the pattern of mobile phone use among young adults pursuing graduation and postgraduation. The secondary aim was to evaluate their mobile use on the International Classification of Diseases-10th edition (ICD-10) Classification of Mental and Behavioral Disorders Criteria of substance dependence syndrome 29 and the CAGE questionnaire [30] [31] [32] and to assess the adverse consequences of mobile phone use in dependent pattern.
MATERIALS AND METHODS
A 46-item self-rated questionnaire with 'yes/no' responses was specifically designed for the purpose of the study. The items were designed in such a way as to provide information about the pattern of mobile use, to assess as to whether use pattern fulfilled the ICD-10 criteria for substance dependence syndrome and substance dependence as per the CAGE questionnaire. Of the 46 items, 26 covered the ICD-10 dependence syndrome (2 question for desire, 2 for tolerance, 5 for withdrawal, 5 for persistence despite harm, 11 for dyscontrol and 1 item for neglect of pleasurable activity) and 4 items covered the CAGE questionnaire. One item evaluated the family history of substance dependence and rest of the 15 items reflected the mobile use in general especially focusing on the harmful consequences. For a participant to have fulfilled a specific criterion of the ICD-10 covered by multiple questions (i.e. >1 question), they were considered to have done so, if they responded positively for at least 50% of questions covering that criterion. Students pursuing graduation courses (Bachelor of Dentistry, Bachelor of Medicine and Surgery Bachelor of Arts, Commerce or Science) and Postgraduation courses (Masters in Arts, Masters in Medicine or Surgery and allied branches) were approached by purposive sampling. They were explained about the purpose of the study and those provided verbal consent to participate were invited to complete the questionnaire.
Data was analyzed using SPSS-14. For the various nominal variables, frequencies and percentages were calculated. For the continuous variables mean and standard deviation was calculated. Associations between different variables were studies by using Pearson product moment correlation and Spearman rank correlations. Comparisons were done using the Chi-square test and t-test. Intraclass correlation coefficient was used to evaluate the concordance between ICD-10 criteria and CAGE questionnaire.
RESULTS
The study included 212 young adults, with a mean age of 21.6 years (SD-3.22; range 18-30). Three fourth (N = 158; 74.5%) of them were females. In most of the cases, it was family's decision (52.4%) to give a mobile phone to the participant and in 40.6% of the cases it was the person's own decision to have a mobile phone. In others, it was joint decision.
On an average, the participants were spending 58.8 (SD-68.4; range 0-390) minutes/day on making phone calls and the mean number of calls made per day were 8 (SD-13.2; range 0-120) minutes/day. Of the 212 participants, 41% were spending atleast 1 hour per day in making calls. The time spent in receiving calls exceeded the time spent on calling and the mean duration of calls received was 60.9 (SD-60.6; range 0-330) minutes/day and 46.7% of the participants were spending atleast 1 hour in receiving the phone calls. The amount spent on messaging was 31 (SD-57.4; range 0-480) minutes/day and the average number of messages sent per day were 10.4 (SD-16.8; range 0-100) per day. Only 8% of the participants were spending at least 1 hour in texting the messages. Additionally they spent 18.6 (SD-44.8; range 0-300) minutes/day on playing games on the mobile phones and only 6.6% of the participants were spending atleast 1 hour per day in playing games on the mobile phone.
Overall the mean duration of time spent per day on mobile phone was 169.4 (SD-154.9; range 3-760) minutes per day.
Responses to questions evaluating the mobile phone use pattern are shown in Table 1 . More than two-third (69.8%) of the participants answered positively for the 'Does using mobile phone help you to overcome the bad moods (e.g. feeling of inferiority, helplessness, guilt, anxiety, depression, etc.)?' and nearly equal number of participants answered affirmatively for 'Do you think that excessive use of mobile phone is harmful to your health?'. Other facts reported positively by about half of the sample were: Keeping the mobile phone switched on during the daytime, even though getting disturbed by the same (59.4%), getting upset when mobile phone is not available (58.5%), keeping the mobile phone switched on during the daytime, even though getting disturbed by the same at the relaxation time (58%), feeling of guilt due to expenditure (56.6%), feeling uneasy on forgetting the mobile (55.2%), getting irritated on not able to locate the mobile in the morning (49.5%) and feeling of incompleteness, if not able to access the mobile phone (49.1%).
MOBILE DEPENDENCE
Based on the responses to the various questions, ICD-10 criteria were applied. For some of the criteria, responses to
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JPMER more than one question were considered (see Table 2 ) and in such a scenario, if the participant answered in 'yes' to 50% of questions picking up that criterion, then it was considered that the participants fulfilled that ICD-10 criterion.
Among the ICD-10 diagnostic criteria, most commonly met diagnostic criteria fulfilled was that of intense desire (56.6%), followed by withdrawal (42.9%), tolerance (42.5%), persistence despite harm (19.3%), neglect of alternative pleasure (11.3%) and impaired control (8%). Overall 33.5% of the participants met three or more of the ICD-10 diagnostic criteria suggestive of addiction. Similarly the participants were evaluated on the CAGE criteria based on the responses to one question for each construct. More than half (57.1%) of the participants had a score of two or more on the CAGE questionnaire.
PREDICTORS OF DEPENDENCE
When we compared the mobile use pattern (duration of phone calls made, duration of phone calls received, time spent in sending SMS, time spent in playing games, mean number of calls made per day and mean number of SMS sent per day) of those fulfilling ICD-10 dependence criteria with those not fulfilling the dependence criteria, those fulfilling the criteria spent significantly more time in making calls (Mann-Whitney U value 3923.5; p = 0.01), receiving calls (Mann-Whitney U value 3980; p = 0.014), sending messages (Mann-Whitney U value 3987; p = 0.015) and number of calls made per day (Mann-Whitney U value 3961; p = 0.013). When similar comparison was made with respect to CAGE questionnaire, significant differences were not seen in any of these variables between those who fulfilled 2 or more and those fulfilled <2 CAGE questionnaire items.
Overall it was also seen that those who fulfilled ICD-10 criteria used the mobile phone for significantly longer duration than those who did not fulfilled ICD-10 criteria (t-value 4.04; p < 0.001). Further, it was seen that total duration of mobile phone use per day correlated significantly with number of ICD-10 criteria fulfilled (Pearson's product moment correlation 0.302; p < 0.001) and number of CAGE questionnaire responses (Pearson's product moment correlation 0.237; p = 0.001).
CORRELATION BETWEEN ICD-10 CRITERIA AND CAGE QUESTIONNAIRE ITEMS
There was significant correlation between those fulfilling ICD-10 criteria and those with ≥2 responses on CAGE (Pearson's product moment correlation 264; p < 0.001).
COMPARISON OF CONSEQUENCES OF DEPENDENCE
As shown in Table 3 , those fulfilling the dependence criteria more frequently had harmful consequences on various aspects of life. Of the 15 items studied, significant difference was seen on 12 out of 15 items.
DISCUSSION
This was a preliminary survey to understand the mobile use pattern in young adults. For this 212 young adults pursuing various courses were approached by purposive sampling. Findings of this study suggest that on an average young adults use their mobile phone for 3 hours/day for making and receiving calls, sending messages and playing games. Further, it was seen that about one-third of the participants fulfilled ICD-10 criteria for dependence. This finding suggests that excessive mobile phone use also should be looked from behavioral addiction point of view and specific criteria should be formulated for the same. However, besides fulfilling the dependence criteria, present survey also suggest that the mobile use pattern, especially in those fulfilling addiction patterns has many harmful consequences.
In the present survey, the question which received the maximum number of positive responses was 'Does using mobile phone help you to overcome the bad moods (e.g. feeling of inferiority, helplessness, guilt, anxiety, depression etc.)?' More than two-third of the participants answered in 'yes' to this question. Further, slightly more than 40% of the participants used mobile phones as an escape from their problems and about one-sixth of the participants admitted that mobile phone use led to reduction in socialization. Further, many of the adverse consequences were significantly more common in those fulfilling the dependence criteria. However, it is difficult to draw exact conclusions regarding this, as the participants were not interviewed. Studies from West have also shown that mobile increased mobile phone use is associated with symptoms of depression. 18 In about 10 to 15% of the participants of our study, the mobile use led to reduction in sleep, interpersonal relationship problems with family members to due to mobile use pattern, accidents and spending less time with family members. Studies from the west also suggest excessive phone use to be associated with sleep disturbances. 18 All these suggest that there is an urgent need to carry out detailed research in the area of pattern of mobile phone use and the adverse consequences/outcomes of the same.
Our study was limited by small sample size and recruitment of subjects by purposive sampling. Further, the findings are based on self-rated questionnaire with dichotomous yes/no responses. The study did not evaluate various other behavioral patterns which could be associated with addiction in general and behavioral addiction in particular. The study did not focus on the personality, presence of comorbid substance use or other psychiatric morbidity, stress levels, etc. Future studies should include large sample selected by better sampling technique. A screening questionnaire like used in this study could be used to pick-up patients who may be possibly be having mobile addiction and they should be evaluated by the psychiatrists for personality traits, psychosocial issues leading to excessive mobile use and also psychosocial consequences of excessive mobile use. Further, these subjects should also be evaluated for presence of psychiatric morbidity.
CONCLUSION
This preliminary survey suggests that a large proportion of young adults in India are using mobile phones excessively. About one-third of the subjects fulfil ICD-10 criteria of dependence. Further the excessive use is associated with certain features suggestive of psychiatric morbidity, which may be a cause or effect of excessive mobile phone use. The excessive use of mobile phone in dependence pattern is associated with significantly higher negative psychosocial consequences. Hence, there is an urgent need to increase the awareness about this fact in general public. Further there is a need to study the mobile phone use more systematically.
